SUMMARY
United Medical Protection provides medical indemnity for 35% of Australian anaesthetists. This distribution varies across states, with the majority of members being in N.S.W. Each year between 1997 and 2001, around one in three Australian anaesthetist members notified United Medical Protection of an event possibly involving patient injury. This was approximately triple the rate of other specialties. Of these reports, one in five became a claim for compensation. A claim is defined as a demand for a payment of compensation. That is, a reported incident that ultimately necessitated a compensation payout or incurred defence costs occurred at a rate of about one per 15 years of anaesthetic practice. This incidence may apply to the period 1999 to 2003 but this will not be known until after 2006. It is unclear exactly why anaesthetists report potential cases of complaint more frequently than other medical specialists, but there is a culture of anaesthetic incident monitoring, and frequent examination of morbidity and mortality where standards and degrees of insight are applied retrospectively for enhanced quality assurance 1 . This has resulted in the widespread use of monitoring and strategies to strive for safer anaesthesia in Australia.
While there have been reviews of patterns of litigation against anaesthetists overseas 2, 3 , apart from one recent study looking at trends in the state of Victoria over the last 20 years 4 , there has been no study looking at recent trends Australia-wide. Medical indemnity has recently become a much politicized issue, and anaesthetists have a vested interest in being aware of where potential claims arise.
This study was therefore performed to determine the origin of anaesthetic incidents and to determine from where most claims arise. It is our belief that knowledge of areas of risk should translate into more effective risk-management with reduction in adverse patient outcomes and claims.
METHODS AND MATERIALS
All anaesthetic incidents reported to United Medical Protection from January 1, 1999 to December 31, 2003 were identified from data supplied by United Medical Protection. The summary of each case was examined, and classified into various groups. This classification is outcome based. These groups have either a procedural or outcome based origin. The study includes 14 such groups. In order of frequency these groups are: airway instrumentation complications; epidural block problems; deaths; miscellaneous outcomes; nerve complications; respiratory complications; awareness; drug problems; eye complications; vascular catheter complications; brain damage; spinal block complications; falls from operating tables; and burns. Previous studies have followed similar classification systems 2, 4 . All incidents were de-identified. Within each group, incidents were analysed, and outcomes arising from each incident were assessed. A few individual incidents had multiple outcomes. For example, a reported epidural incident may result in back pain and a post-dural puncture headache. Among these reported incidents, we have looked at the number of both litigated and unlitigated claims that have so far arisen.
A litigated claim is one where civil court proceedings have been initiated through the issue of a writ or statement of claim. An unlitigated claim is one where the court process is not involved.
In total there were 1,231 adverse anaesthetic outcomes reported over the five years of the study. From these a total of 147 claims have so far arisen. As this study included recently reported incidents, future claims are likely. Table 1 provides a summary of the 1,231 outcomes arising from 1,199 incident reports made to United Medical Protection by anaesthetists. As explained above, some incidents resulted in multiple outcomes, and some outcomes fitted two main outcome groups. From the 169 epidural incident reports, 182 outcomes were described. From the total 1,199 incidents, 19 cases were reported in two groups. These 32 cases make up the additional 2.6% of outcomes, and therefore explain the total of 102.6%.
RESULTS
Of the cases in two groups, included were three cases of death resulting from central line insertion, six cases of nerve blocks resulting in local anaesthetic toxicity, and two cases of fatal anaphylaxis.
Several related groups have been combined, for ease of reference. Nerve injuries include both nerve palsies unassociated with nerve blocks, and complications associated with regional nerve blocks. Similarly, eye-related incidents have been divided into those associated with eye blocks, and other eye injuries. In the drug group, incidents associated with allergic reactions have been grouped with other drug side-effects. Complications associated with vascular catheters include those involving central and peripheral lines -which are again subdivided into venous and arterial catheters.
When looking at the totals of outcomes reported, it is notable that intubation injuries are by far the most common, followed by epidural complications. An important difference between these two groups is in the cost. Intubation injuries, which constitute mainly dental damage, only make up 1% of total anaesthetic indemnity payouts. To date litigated claims from epidural anaesthesia comprise the largest area of financial risk. These account for over 50% of the total spent on payouts and defence costs.
DISCUSSION
Each of the 14 main groups of outcomes was subdivided. Presented below are the results and discussion in each of these groups.
Airway Instrumentation
This is the largest group, accounting for 21.8% of adverse outcomes. These figures are in keeping with previously published data 2, 4 . In total, 261 incidents relating to airway instrumentation were reported. There were 216 reports of dental injury, including damage to teeth, dentures, and crowns. As in other studies, incisors were most commonly damaged 5 . In addition there were 18 reports of injury to lips, tongue, or mouth; 15 cases involving the larynx, including hoarseness and vocal cord paralysis; eight incidents of injury to the pharynx; and tracheobronchial involvement in four cases.
As expected, most injuries arose from oral intubation 6 . It is of note, however, that airway injuries also resulted from mask ventilation, insertion of nasopharyngeal and oral airways, use of endotracheal tubes, laryngeal masks, and tracheostomies, insertion of gastric tubes, and placement of transoesophageal echo probes.
From this group, there were 43 unlitigated claims, and only one litigated claim. This involved hoarseness of voice secondary to arytenoid dislocation. Whilst being the most numerous, this group contributes little to the cost of claim settlement, accounting for around 1% of indemnity payouts.
Epidural Blocks
The epidural group presents an interesting contrast with dental injuries, as adverse outcomes tend to be serious, and therefore settlements much larger. We have grouped obstetric epidurals (83 in total) with those performed for other subspecialties. The obstetric epidural constitutes approximately half of all epidural incidents. To date the largest pay-out in the last five years has approximated one million dollars for bowel and bladder dysfunction following a conus haematoma. This particular procedure was a combined spinal/epidural.
In the epidural group, neurological sequelae were the most common cause of notification. These included both sensory and/or motor involvement. Nineteen of these were from the obstetric group, and 38 from the non-obstetric group. There were neurological complications associated with the orthopaedic group, particularly with lower limb arthroplasty. In cases of paraplegia, there may be other contributing factors, such as hypotension, and cross-clamping arteries.
A very striking finding is the high incidence of failure associated with the obstetric subgroup (29 out of 33). This may be partly due to the "hurry-along" caesarean section, with inadequate anaesthesia. This has been a contributing factor in other studies 4 . Another factor is that this is the sole form of anaesthesia for many obstetric procedures, owing to the increased risks of general anaesthesia in this patient population 7 . Non-obstetric epidurals are often supplementary to a general anaesthetic, for perioperative analgesia. Similarly, the subgroup of high block with associated respiratory embarrassment may be partly explained by the rushed top-up for an urgent section, with too large a dose of local anaesthetic being given.
Haematoma was more commonly reported in the non-obstetric group. There were four cases of haematoma in repairs of aneurysms, which may be explained by the administration of heparin intraoperatively. There were eight in association with joint replacements (total knee or hip replacements), where the cause is less obvious. This is certainly an area requiring further investigation.
There were 12 reports of back pain. There were a total of six "other" incidents with adverse sequelae, with diverse causes. There was one of each of the following-failure to site, facial nerve palsy, hearing loss, drug error with heparin administered instead of local anaesthetic, delayed diagnosis of leg ischaemia, and prolonged block.
Overwhelming sepsis complicating epidural abscess was the cause of the only death in the epidural group. This is a very low proportion when compared to the ASA Closed Claims Study where 30% of deaths associated with regional anaesthesia were due to neuraxial blockade 8 . This epidural group is already the source of 26 litigated claims, and three unlitigated claims. As mentioned above, these claims already account for over 50% of the total cost of settling and defending anaesthetic claims. This has major implications for riskreduction and will be the subject of future study.
Death
Many deaths associated with anaesthesia are reported because of the doctor's involvement in an inquiry by the Coroner. A large number of them are not specifically caused by the anaesthetic, and may be due to surgical factors in a high risk group of patients with multiple co-morbidities. This is a reflection that not all adverse outcomes are due to anaesthetic error 1 . Notably there were no deaths in association with oesophageal intubation, and only one associated with neuraxial anaesthesia. A number of these cases overlap with other groups, and therefore are noted as two outcomes from the one incident report. Of the total of 143 deaths, nine were litigated and two resulted in unlitigated claims. This is a small number of claims arising from a large group, which suggests that the patient risk factors were identified, and unavoidable risk of death recognised. Fortunately this group seems to be decreasing 8 .
Nerve-Related Injuries
There were 93 adverse outcomes in this group. We have grouped nerve injuries occurring in the absence of neural blockade, and incidents associated with nerve blocks separately. There were 56 incidents of nerve injury, and 37 incidents arising from nerve blocks. Eleven claims arose from this group, with eight litigated.
Nerve Injuries
Perioperative nerve injuries have been recognised as a complication of general anaesthesia for a long time 9 . Peripheral nerve injury is often thought to result from malpositioning, leading to compression or stretching of the nerve 4, 10 . Ulnar nerve injuries have topped this list with 17 incidents. There were two reports of bilateral ulnar nerve damage. Whilst care with positioning of the anaesthetized patient is important, there are also patient factors which may predispose a patient to developing this condition 11 . This seems probable in the two cases of bilateral ulnar nerve damage. This would also explain the continuing reporting of this complication despite careful padding and positioning 10 . Brachial plexus injuries followed, with 13 incidents. These findings are similar to those from the ASA Closed Claims Project where ulnar nerve and brachial plexus injuries accounted for 25% and 19% of nerve injury claims respectively 10 . There were five litigated and two unlitigated claims in this sub-group.
Nerve Blocks
The most common adverse outcome of nerve blocks was resultant nerve injury. Often the mechanism of injury is unclear, but direct needle trauma is presumed to play a role 4, 8 . The most commonly involved nerve was the femoral, with four cases reported. Seven cases of blocks performed on the wrong side serve again as a reminder of the need for checking the surgical side and site. There were six cases of central nervous system local anaesthetic toxicity, with resultant seizures. Of the ten outcomes in the "other" group, there were three cases of postoperative falls following the performance of regional 
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anaesthesia. Three litigated claims and one unlitigated claim arose in this sub-group.
Respiratory Complications
Adverse outcomes from problems with respiration have traditionally been the leading cause of anaesthetic injury in the days before the routine use of pulse oximetry. These included the outcomes of permanent brain injury and death, resulting mainly from inadequate ventilation 12 . It is of note that in our series, respiratory complications represented less than 7% of all outcomes, and did not include any hypoxic brain injury or deaths resulting from failed or oesophageal intubation. This may have been due to the use of improved monitoring (as predicted by Caplan et al 12 and Cheney 13 ), after the recommendation for routine use of pulse oximetry 14 and capnography 15 by the Australian and New Zealand College of Anaesthetists in 1990.
The ASA Closed Claims Project identified the main respiratory related adverse outcomes-after inadequate ventilation, oesophageal intubation and difficult tracheal intubation 12 -as being airway trauma (included in our study in section 1), pneumothorax, airway obstruction, aspiration, and bronchospasm. These made up 25% of total respiratory outcomes 16 . Our results show a difference in these trends. Aspiration was the leading outcome in this study with other outcomes occurring with lower frequency. Airway obstruction resulted from a variety of causesforeign bodies (including throat packs), blood, endotracheal tube obstruction and extrinsic obstruction due to haematoma.
There has been only one unlitigated claim from this group to date. This may be a reflection of the trend in ASA Closed Claims, where respiratory outcomes have both decreased in number and in severity of injury 17 .
Awareness
Awareness is an uncommon complication of general anaesthesia, occurring in 0.1-0.2% of cases 18 . It can be a terrifying experience with significant sequelae 19 . In this group there were a total of 82 adverse outcomes. Twenty-five of these were cases of awake paralysis. "Awake paralysis" is a term coined by the American Closed Claims Project 19 , and describes the regrettably common error of giving muscle relaxant to an unanaesthetized or inadequately anaesthetized patient. This has been linked to "syringe swap" or "wrong ampoule", where a drug similarly presented, or in the same sized syringe, is inadvertently given 20 . The most common mix-up in this series involved midazolam and rocuronium. This is a departure from previously reported confusion between fentanyl and suxamethonium 20, 21 . The remaining 57 cases reported were of awareness under general anaesthesia, often due to inadequate concentrations of volatile agent.
The majority of these cases came from general surgical, obstetric, and orthopaedic procedures. Most of the general surgical cases were laparoscopic procedures. To date there have been three litigated claims and two unlitigated claims from this group; four of these claims were in the awake paralysed sub-group.
Drug-related Incidents
There were a total of 78 outcomes resulting from drug-related complications, which appear to be a major cause of iatrogenic harm 22 . These have been divided into two main categories-allergic reactions and drug side-effects. Drug administration errors causing awareness have not been included here and have been discussed above. From this whole group there have been four litigated and three unlitigated claims
Allergic Reactions
There were 16 cases of anaphylaxis or anaphylactoid reactions. These reactions were associated with antibiotics, muscle relaxants, protamine, and opiates, with two cases resulting in death. Nine other cases involved less serious reactions such as rashes. The one litigated claim involved pethidine in a patient who had reported a previous sensitivity. The one unlitigated case was due to a rash after ceftriaxone was given to a patient with a reported penicillin allergy.
Drug Side-effects
Fifty-three adverse drug outcomes were reported. Seven cases involved bleeding secondary to antithrombotics, the most serious being paraplegia after a T12 epidural injection of steroid in an anticoagulated patient. There were six incidents with seizures due to local anaesthetic toxicity. These were also reported in the nerve block sub-group. Prolonged paralysis accounted for four incidents. There were three cases of dystonia, three cases involving vasopressors, and 17 miscellaneous cases. The largest subgroup was comprised of 13 opiate-induced complications. It is of interest that four involved pethidine, with two cases of pethidine toxicity.
From this sub-group, three cases were litigated. One was a patient who had a severe headache secondary to subarachnoid haemorrhage with excessive local anaesthetic with adrenaline. Another involved coronary arterial spasm, induced by administration of cocaine and adrenaline. The third was a patient given morphine despite having reported a previous untoward reaction.
There were two unlitigated claims arising from this group.
Eye-related Incidents
We have reported all eye-related incidents here, but consider those pertaining to ophthalmic regional anaesthesia and those occurring with general anaesthesia separately.
Eye Blocks
There were a total of 30 incidents involving orbital blocks. Many are well recognised complications of orbital regional anaesthesia 23 . There were eight incidents involving globe perforation, six of orbital haematoma. Three incidents each of central retinal artery occlusion, visual loss, ineffective block, and block performed on the wrong side were reported. Four claims have been litigated, and one claim unlitigated.
Miscellaneous Eye Injuries
A total of 25 incidents were reported. There were 16 cases of corneal injury, including corneal abrasions and corneal ulceration. The ASA Closed Claims group also identified corneal abrasion as the most common eye injury 24 . Four incidents of visual loss were reported, three following prone positioning. There were four cases of painful eyes following lubrication with normal saline, and one case of reaction to tape, with local inflammation resulting. To date there have been four claims; two litigated, and two unlitigated. Claims involving visual loss are anticipated to be large, as postoperative visual loss is a devastating complication 25 .
Vascular Catheters
Vascular access is a basic anaesthetic requirement 26 . Both central and peripheral catheters were included in this group. The peripheral subgroup was divided into venous and arterial catheterization incidents. There were a total of 49 incidents, with two litigated claims, and two unlitigated claims. 
Peripheral Lines
This group includes both venous and arterial catheter problems. Haematoma or fluid extravasation was reported nine times, in keeping with previously reported data 26 . Local irritation or phlebitis is always a risk with the insertion of any cannula. One of the two claims from this sub-group was litigated.
Central Venous Catheters
Most outcomes in this group are due to technical misadventures 27 . The major cause of reported central line complications was inadvertent arterial placement. This occurred in internal jugular, subclavian and antecubital fossa venous approaches. There were three cases of intrathoracic bleeding: one due to rupture of a pulmonary artery, a second involving right atrial perforation due to traumatic removal after being inadvertently sutured to the right atrium during the aortic valve repair and a third, haemothorax due to inadvertent cannulation of the left subclavian artery.
There were two cervical bleeds. One followed placement of a right internal jugular catheter, the other insertion of a Hickman catheter in a thrombocytopaenic patient. Both resulted in airway compromise.
Three deaths occurred in this group: 1) a ruptured branch of a pulmonary artery (vide supra), 2) a hydrothorax, and 3) syncope secondary to a vasovagal episode in an anaemic patient leading to cerebral hypoxia.
ASA Closed Claims reports similar complications, the majority falling into three main outcomes-pericardial tamponade, catheter or wire embolism, and injury to veins or arteries 27 . Two claims arose from this sub-group. One of these was litigated.
Brain Injury
There were 38 incidents involving brain injury. This is a diverse group. As in the reports of deaths associated with anaesthesia (see section 3), it is likely that pre-existing morbidity and surgical factors result in a high risk population in this group. A study of ASA status in this group is planned to test this hypothesis.
The ASA Closed Claims Project reported a trend of a decrease in the severity of injury, with a reduction in claims for both death and brain damage 17 . There have been only three litigated claims to date.
Spinals
The nerve injuries subgroup included damage to nerves and nerve roots. This may be multifactorial, with patient factors such as hypotension contributing. Certainly there have been concerns over the introduction of adrenaline-containing solutions into the subarachnoid space 2 . The ineffective spinal blocks came from obstetric cases, where they were performed for caesarean sections, for similar reasons alluded to in section 2 above 7 . The two cases of hypotension were also from the obstetric group. There were two claims arising from this group, with one proceeding to litigation.
Falls From Operating Table
There were 18 reports of falls from the operating table, of which three became litigated claims. Some of these cases were associated with significant injury, such as leg fractures, and head and neck injuries resulting from a fall during endoscopic retrograde cholangiopancreatography. In some of these outcomes, patient factors or table factors may have contributed to the fall 28 .
Burns
Nine incidents involving burns were reported. Four cases involved the use of diathermy in the presence of oxygen, and all three claims came from this group. Two of these incidents involved facial burns from the use of diathermy near nasal oxygen prongs. The other was lip burns occurring during a tonsillectomy. The rest were various injuries associated with forced airwarming devices, electrocardiograph electrodes during magnetic resonance imaging, skin burns from a hysteroscope and from diathermy plates. Many of these complications have been previously reported. Unlike the ASA Closed Claims study, in this series there were no incidents involving burns following application of warmed fluid bags to the patient 29 . The absence of burns from alcohol-containing skin preparations is worthy of note and reflects its widespread ban from theatres some years ago. Two of the three claims that have arisen to date were litigated.
Miscellaneous
Like the deaths group, the miscellaneous group is, by its nature, a large, somewhat heterogeneous one. Traumatic injuries were sustained both intraoperatively, and in the postoperative period following falls.
Procedures performed on the wrong side or site included both performance of regional anaesthesia and/or surgery. It is a reminder that the anaesthetist also carries responsibility in checking the planned procedure and the side. Outcomes from spinal injections included headache, and there was a case involving insertion of a spinal cord stimulator with resultant paraplegia. Whilst damage sustained to the airway by instruments have been discussed in section 1 above, there were five reports of trauma in this group due to insertion of nasogastric tubes and transoesophageal probes. These resulted in one case of disruption of the larynx, and two reports of oesophageal perforation. Included in this group were complications arising from ischaemic heart disease, not resulting in death. The 57 unclassified outcomes included failure to attend or delayed attendance, alopecia postgeneral anaesthesia, arm swelling from a blood pressure cuff, scarring from eyebrow ring trauma, and complications arising from the surgery.
From the 104 outcomes, there have been 11 litigated claims and four unlitigated claims.
CONCLUSION
This study aims to provide contemporaneous information about adverse anaesthetic outcomes in Australia. Outcomes were analysed into 14 main groups. Twenty-four per cent of incident reports were associated with regional anaesthesia (epidural and spinal block; nerve block; orbital block) which is similar to the ASA closed claims figure of 27% 30 . Dental damage associated with intubation remains the most common source of claims, though the least costly to settle. Epidural blockade represents a frequent and the most expensive source of claims. An awareness of where claims arise has important implications for risk management, as once the aetiology of patient injuries is identified, strategies for their prevention can be proposed 31 . There is much to recommend the philosophy that prevention of injury is the best strategy for management of professional liability 32 . 
